We present 2 contrasting cases of congenital interalveolar synechiae. The first occurred in the setting of Van der Woude syndrome and was associated with a cleft palate. In the second case, it was an isolated abnormality and there was no contributory family history or syndromic associations. We review the literature on interalveolar synechiae and discuss its management, implications, and genetics. Interalveolar synechiae is a condition with an excellent prognosis; its presence necessitates careful examination for associated abnormalities and syndromes.
A 38-week male infant was delivered via emergency cesarian section for fetal distress to a primigravida mother. The parents were unrelated but the mother and maternal relatives had phenotypes consistent with VWS (see pedigree, Fig. 1 ). Apgar scores at 1 and 5 minutes were 5 and 9, respectively. Birth weight was 3300 g (53 rd centile), length 49 cm (50 th centile), and head circumference 32 cm (Ͻ10th centile). Micrognathia and severely restricted mouth opening was noted on physical examination; the maximum intergum distance was 2 mm. Ultrasound scans at 20 and 36 weeks' gestation had demonstrated no abnormalities.
At 3 days of age the infant was transferred to us from a peripheral hospital for ongoing management. Nasogastric feeding was commenced and elective tracheostomy performed on the fifth day of life for marked desaturations while in the prone position.
Karyotyping, echocardiogram, head ultrasound, renal ultrasound and EEG were normal. Facial CT demonstrated a symmetrical but hypoplastic mandible, with obtuse mandibular angles and normal mandibular condyles (Fig. 2 ). There was a bony defect of the hard palate and a defect of the soft palate. MRI was unremarkable, demonstrating no evidence of masseteric or temporalis scarring or banding.
Examination under anesthesia (EUA) was performed at 1 month of age. There was no improvement in mandibular mobility with muscle relaxant, and no cause was found for the rigid obstruction to mouth opening. Over subsequent weeks intraoral adhesions between the maxilla and mandible became evident on examination (see Fig. 3 ) and at 14 weeks of age the infant underwent EUA and lysis of intraoral adhesions between the gingiva of the maxilla and mandible posteriorly (see Fig. 4 ). Mouth opening was 3 mm preoperatively and 6 mm following diathermy division of the soft tissue adhesions. The masseter muscles were tight bilaterally. The floor of mouth was abnormal, and the tongue was posteriorly displaced and protruding into the nasopharynx above the palate. Passive movements were commenced postoperatively, and at review 8 weeks later, the infant had a 30-mm interalveolar opening.
Tongue base advancement with a circummandibular Prolene suture was performed at 8 months of age (see Figs. 5 and 6) and in the following weeks oral intake increased to the extent that nasogastric feeding was able to be ceased. The patient underwent successful elective decannulation of his tracheostomy at 12 months of age. The circummandibular suture was removed and the tongue remained in an anatomically normal position. Mouth opening is now normal. The patient had an uncomplicated cleft palate repair at 18 months of age and has had no further difficulties with either feeding or airway.
Case Report 2: Isolated Unilateral Congenital Interalveolar Synechiae
A 6-day-old female was transferred from another hospital following a normal pregnancy and vaginal delivery. The parents were related, but there were no abnormalities noted in either parent or other relatives. Apgar scores were 8 and 9 at 1 and 5 minutes. Birth weight was 1900 g, length 47 cm, head circumference 30 cm. Mouth opening was severely restricted, with a maximum intergum distance of 5 mm. There were no other anomalies noted.
The child had no airway difficulties preoperatively and was fed orally. The child was referred to the NHP in Hanoi, where on examination an interalveolar synechiae was identified. The patient was taken to the operating room and lysis of this adhesion was performed at 6 weeks of age under intravenous anesthesia. Adhesions in the premolar/molar region were divided with diathermy without complication (see Figs. 7 and 8) .
Postoperatively the child had no airway or feeding difficulties. Jaw movement is now normal.
DISCUSSION

Syngnathia
Syngnathia occurs when an ectopic membrane forms a fibrous or bony adhesion between the maxillary and mandib- 
Associated Syndromes
Interalveolar adhesions are associated with congenital syndromes, including VWS, popliteal pterygium syndrome (PPS), orofacial digital syndromes, and cleft palate lateral synechiae syndrome (CPLSS). VWS is characterized by lower lip pits, cleft palate, cleft lip, and hypodontia. Inheritance is autosomal dominant, with very high penetrance and variable expressivity. VWS is one of the most frequent causes of syndromic clefting, accounting for 2% of all cleft lip and palate cases. 1 There is also a predisposition toward ectopic oral mucosal adhesions.
2 PPS is a related disorder characterized by popliteal and intercrural pterygium, cleft palate and/or cleft lip, genital and hand anomalies, including syndactyly.
VWS and PPS are allelic and have phenotypic overlap as both syndromes are due to genetic mutations affecting interferon regulatory factor 6.
3 Interalveolar synechia occur in 33% to 43% of patients with PPS. [4] [5] [6] [7] Orofacial digital syndromes involve cleft lip and cleft palate, multilobulated tongue, multiple buccal frenulae, and digital and neural anomalies. 8 In CPLSS, oral synechiae originate in the margins of a palatal cleft and attach to the mandibular alveolar ridge or the floor of the mouth. 9 This has been described as being distinct from the syndrome of cleft palate and congenital lateral alveolar synechia syndrome. However, this separation is likely artificial, with the different phenotypes resulting from the variable penetrance and expressivity in VWS and related conditions rather than a predisposition towards synechiae occurring between specific areas of oral mucosa. 
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Etiology
Interalveolar synechiae have been postulated to result from persistence of the buccopharyngeal membrane, 10 a genetic predisposition towards anomalous fusion of adjacent epithelial surfaces, or local ischemia of the amniotic bands causing pressure on the first branchial arch. 11 It has been suggested that cleft palate predisposes to the formation of synechiae by permitting closer-than-usual contact between mucosal surfaces, 12 but this does not explain the cases where synechiae occur in the absence of cleft palate. A tendency towards anomalous fusion of adjacent epithelial surfaces is supported by the occurrence of interoral and eyelid adhesion in VWS and PPS. The discovery of specific genetic mutations in IRF6 in VWS and PPS has gone some way to providing a genetic explanation, although the variable penetrance and expressivity seen in VWS strongly point towards the existence of other unknown stochastic factors or modifying genes that influence gene expression and function.
The Genetic Implications of VWS
When occurring in isolation, cleft lip and cleft palate are thought to be developmentally and genetically distinct, 13, 14 despite the existence of syndromes that involve both types of cleft. VWS is the best example of a single gene disorder that encompasses the clefting phenotypes of both cleft lip and palate. Identification of the IRF6 gene as the cause of VWS and PPS is thus of considerable value in understanding the complex puzzle of cleft lip and palate.
Genetic Counseling
VWS has an incidence of 1:75,000 to 100,000, 15 and approximately 30%-50% of cases are de novo mutations. 16 Genetic counseling involves discussing the likelihood of inheriting the gene (50%), its penetrance (up to 100% in carefully assessed pedigrees) and its variable expression. While relative risks of transmitting any single feature have been calculated by some authors based on pedigree analysis, the accuracy of such predictions is unknown.
Management of Interalveolar Adhesions
Airway management is of great concern when managing a neonate with interalveolar synechiae and limited mouth opening. In most reported cases a surgical airway is not required. Timing of division of synechiae has ranged from day 1 after birth 17 to 8 months. 18 Stretching and spontaneous breakdown of synechiae can occur 11 and in mild or uncomplicated cases patients may be managed expectantly in the initial months of life. However, extensive synechiae are unlikely to resolve with conservative management and if adequate oral feeding is not possible synechiae should be divided as soon as practicable.
Small synechiae may be divided in the nursery without anesthesia. 11, 19, 20 More commonly, an operative procedure is undertaken, with the airway managed either by elective tracheostomy or nasotracheal intubation. Bony fusion and TMJ ankylosis should be ruled out preoperatively with plain x-ray, CT, or MRI. Lysis of the adhesion may be performed either sharply or with diathermy. Nasogastric feeding may be required prior to division of the adhesions if oral intake is inadequate. Immediately after surgery, it may not be possible for the infant to feed normally because of associated abnormalities and/or trismus of the muscles of mastication due to prolonged immobility. These may require additional surgical management or may improve with nonoperative management.
Active and passive physiotherapy is commenced after operative intervention to maximize the likelihood of achieving normal mouth opening. Reports indicate that even after release at 8 months of age, 18 the temporomandibular joint ankylosis that results from immobilization may resolve completely.
Case Discussion
This paper presents 2 contrasting cases of interalveolar synechiae. The first patient has a family history of VWS and an associated cleft palate, while the second patient has no relevant family history or associated abnormalities. There are 40 case reports in the literature similar to case 1. 2,4,8 -13,17-19,21-42 These patients have associated features that support a diagnosis of VWS; some cases have bony adhesions. It is unclear whether a distinction should be made between cases of interalveolar synechiae and those where the synechiae run from a cleft palate to the floor of the mouth; 10 such of these cases have been reported. 38, 43, 45, 46 We suspect that these ectopic membranes have a similar etiology and, importantly, that the different locations reflect a variable phenotype rather than a predisposition toward synechia formation between specific areas of oral mucosa. This is further supported by 2 reports 17, 20 where cleft palate coexists with a medial band running from the incisive foramen to the anterior floor of the mouth. There are 6 other reported cases of isolated interalveolar synechiae that are similar to our second case report. 12, 35, [47] [48] [49] [50] 
CONCLUSION
Congenital interalveolar synechiae frequently have syndromic associations, although isolated instances do occur. The Van der Woude phenotype is common among patients with interalveolar synechiae; recent identification of the IRF6 gene as the cause of VWS and PPS is of interest in explaining both the etiology of interalveolar synechiae and the complex puzzle of cleft lip and palate. Fibrous interalveolar synechiae are associated with excellent outcomes as the muscles of mastication and temporomandibular joints are almost invariably normal. Every patient with interalveolar synechiae warrants careful examination for signs of an associated syndrome.
